INTRODUCTION
Adherence means patients follow a regular dose regime (5) . The World Health Organization (WHO) defines adherence to long-term treatments as using the medicines, following the diets, maintaining the lifestyle changes, and complying with healthcare personnel's recommendations (6) . Medication adherence is required for patients to benefit fully from the treatment. Non-or poor medication adherence may lead to unsuccessful treatments and increased costs (6) . Patients receiving DMT have nonadherence rates of 6-46%, patients most likely to quit therapy in the first 6 months (4, 5) .
Although no standard exists, the three main assessment methods for medication adherence are patient self-reports, other people's reports, and clinical observations (7) . Non-adherence to medication is imprecisely defined, ranging from less than 80% or 90% of the prescribed doses to missing even a single dose (8) .
Poor adherence to MS medication has negative outcomes. Long interruptions in MS medication increase the recurrence risk. Improving adherence should be a significant treatment objective (5) . Non or poor adherence is widely observed in MS as in other chronic diseases. Therefore, developing a questionnaire of specific to MS treatment has become essential to quantify adherence and barriers to achieving adherence. The aim of this study was to evaluate the reliability and validity of the Turkish version of the MS-TAQ in patients with MS.
METHODS

Design, Sample and Data Collection
This study is methodological and descriptive survey design. The study was conducted with patients from multiple sclerosis outpatient clinic in a university hospital between July 2016 and February 2017 in Izmir. The criteria for inclusion in the study were set as follows: diagnosed with MS, 18 years of age or over, received DMT for at least one month, had an EDSS score ≤6.5 assessed by a neurologist, able to speak, read and understand Turkish, want to join in this study. After Information on the study was given the patients, they were asked to fill MS-TAQ during waiting for examination in the outpatient clinic.
The data were collected by using the "Demographic Characteristics Form" (including items gender, educational level, marital status, having a children age, duration of the disease, disease type, DMT types) and the "Multiple Sclerosis Treatment Adherence Questionnaire (MS-TAQ)". This tool which was designed by Wicks et al. (2011) , to assess the psychometric performance, Wicks and colleagues (2011) analyzed the dimensions (DMT-Barriers, DMT-Side Effects and DMT-Coping Strategies) using Cronbach's alpha (9) . Barriers dimension is concerned with patients reporting that missing at least one dose of the previous 28 days. This dimension is about the importance of 13 barriers to adherence and rated based on 4-point scale from "not important at all" to "extremely important" in missing a dose. DMT-Side Effects dimension is about the side effects caused by treatment and 10 side effects rated on a 5-point scale from "never" to "all or nearly all of the time" were asked to report the frequency by patients. At the end, in the DMT-Coping Strategies dimension, all patients were asked on a dual yes/no format. There are questions about 7 coping mechanisms that patients use to reduce the side effects they experience within 28 days in this dimension. (9) .
The Cronbach alpha coefficients of the DMT-Barriers and DMT-Side Effects dimensions were 0.82 and 0.86. For the dimension of DMT-Coping Strategies, Cronbach's alpha value was as low as 0.40. Wicks and colleagues think that the reason for this low value is a consequence of the dual response choices and the limited range of tool (9) .
DATA ANALYSIS
The SPSS 21.0 (SPSS Inc.) program was used for data analysis. Descriptive statistics (means, standard deviations, frequencies, percentages) were used to show the define of the socio-demographic and disease-related characteristics. Statistical significance was set at p<0.05.
Because the MS-TAQ is not a scale but a questionnaire, it has been consulted with experts in "Measurement and Evaluation in Education" for validity and reliability analysis steps. According to the opinions of experts, only the language and content validation of the questionnaire was sufficient. However, we wanted to calculate the internal consistency coefficient of the questionnaire and we used the Cronbach alpha coefficient as a reliability analysis. Language validity and the content validity stages were used for validity analysis. Translation from English to Turkish and from Turkish to English to determine the language validity. For the content validity, expert opinions were consulted by Davis technique and the content validity index (CVI) was calculated. Also, we wanted to check Cronbach's alpha reliability coefficient to determine internal consistency.
Translation Procedures
The translation and re-translation process was carried out after the approval of those who prepared the Multiple Sclerosis Treatment Adherence Questionnaire (MS-TAQ) was received. The English Tool was translated into Turkish by a researcher, four doctors and five nurses. Later, the final Turkish version of the Tool was translated back into English by a native English speaker. The translated (MS-TAQ) was then compared with the original version and it was determined that they were quite similar in terms of meaning.
Content Validity
Expert opinion was received for content validity (10) (11) (12) . An expert panel of 10, which was informed about the translated tool, the questionnaire and the content of the questionnaire, was presented with the form to measure the content validity including the item clarity. The expert panel consisted of 9 teaching staff members who had worked in multiple sclerosis services and were teaching at the nursing school, and one doctor. Each expert was asked to examine all items in the last version of the translated MS-TAQ, to compare it with the original and evaluate it using a four-item scale. The content validity index (CVI) was calculated using the commonly used Davis technique. The items on this technique are as follows: 4 = very suitable, 3 = suitable but some adaptations related to expression are required, 2 = only suitable if the prepositions are readapted, and 1 = not suitable. Then, for each item, the CVI was calculated according to the number of experts who are rating 3 or 4 (sorting by sorting scale according to relevant and unrelated options) and dividing by the total number of experts. A CVI score of 0.80 and above was considered as acceptable. For each item the evaluation was made as follows: If the CVI score is higher than 0.79, the item was accepted as appropriate. If it is between 0.70 and 0.79, it will have to be examined again. If it is lower than 0.70, it will be removed. (13, 14) .
At the next stage, MS-TAQ was applied, for the first time, to a sample group of 20 people with MS disease. The purpose of this process was to evaluate the questionnaire in terms of clarity of terminology and instructions. This process was followed by interviews with patients in order to measure the intelligibility of each item in the questionnaire.
Patients were asked to comment on each item so the questionnaire could be improved. All patients reported that the questionnaire was understandable, readable and culturally appropriate. It was observed that there were no problematic questionnaire items in the Turkish version of the MS-TAQ.
Internal Consistency
Cronbach's alpha coefficients were used to assess the internal consistency of the MS-TAQ. In order for a Likert-type measuring instrument to be valid, the Cronbach's alpha coefficient should be as close to 1.0 as possible, so that the reliability of the questionnaire can be shown through measurement consistency. For a well-developed measuring instrument to be acceptable, the lowest score can be 0.80 (15, 16) . The reliability of the MS-TAQ was evaluated by means of the Internal Consistency. Internal consistency was determined by using Cronbach's alpha coefficient. Generally recognized values for Cronbach's alpha are described as substantial (0.81<α <1.00), moderate (0.61<α <0.80), fair (0.41<α <0.60) and slight (0.0<α <0.40) (16) .
Ethical Considerations
Permission to use of the MS-TAQ and translate it to Turkish was granted by the developer, Paul Wicks. The permission for the study was received from the Ethics Committee of Ege University Nursing Faculty (decision number 2016-206/13-06-2016) and the institution in which the study was conducted. In addition, the participating patients were informed about the study and their written consent, which stated that they voluntarily participated in the study, was obtained. They were informed that their names and identities would be kept confidential and that the information they provided would not be disclosed.
RESULTS
Characteristics of Sample
In this study, 252 patients with MS were interviewed for participation. Fifty-four patients were excluded from the study due to their inability to meet inclusion criteria. Participants (n=43) used oral medicine, 2 of them had an EDSS score ≥6.5, 3 of them had no ability to read and write, 2 of them wasn't 18 years of age or older and 4 of them did not to want to join this study. Thus, this study was completed with 198 participants.
Participants had a mean age was 44±2.4 years, 77.8% were male, 40.4% had a primary educational level and 74.7% were married. Also, In Table 1 are shown disease-related characteristics of the patients.
Validity
Content validity index was calculated with Davis technic. In this study, CVI scores which evaluated by experts was found higher than 0.80 for the MS-TAQ (between 1.0 and 1.4).
Reliability
The Cronbach's alpha coefficient for the MS-TAQ in this research was founded as 0.83. Also, Cronbach alpha for 3 dimensions of the MS-TAQ Turkish version was found for DMT-Barriers: 0.82; for DMT-Side Effects: 0.76; and for DMT-Coping Strategies: 0.61.
DISCUSSION
The MS-TAQ is an instrument that measures a patient's adherence to treatment (9) . The results of this study show that the MS-TAQ is a reliable and valid tool for measuring treatment adherence and can be used as a simple, well-accepted, easily-fillable tool in studies with Turkish multiple sclerosis patients.
The findings show that the psychometric properties of the Turkish version of MS-TAQ are promising. Expert opinions on the Turkish adaptation of the MS-TAQ indicates that there is no need to adapt or modify the content. In addition, a larger sample size is needed to provide semantic equilibrium.
The scale was translated by a native-English speaker who also spoke Turkish. In interpreting intercultural scales, the interpreter has to closely observe translation techniques and re-translation techniques (12, 17) . The re-translation of the scale (translation of the latest Turkish version back into English) was done by a linguist after the translation from English into Turkish was completed. The re-translated text was compared with the MS-TAQ, and the necessary corrections were made to each item in the questionnaire. The translation process was meticulously carried out to ensure equivalence.
The most important factor in the evaluation of a measuring instrument is validity. Validity is reported as a measure of the accuracy of a feature that is intended to be measured. Validity can be evaluated in three ways: content validity, criterion-related validity and construct validity (18) (19) (20) . In this study, the MS-TAQ was evaluated using the content validity.
It is important to note that the "consensus among experts" indicates that the questionnaire is holistic, that the materials reflect the parts to be measured and that the content validity is achieved (12, 17) . The validity of the measuring instrument carried out by an expert committee in this study seems to be high enough.
Reliability is the ability of a measuring instrument to measure accurately (21). Internal consistency was used for the reliability of the MS-TAQ in this study. Cronbach's Alpha was used for the internal consistency of the MS-TAQ.
Cronbach's alpha values of MS-TAQ's ranged between 0.61 and 0.83. Current study's results are between the acceptable values the original study proposed by Wicks et al. found the Cronbach's alpha value to range between 0.40 and 0.86 (9) . DMT-Coping Strategies' Cronbach alfa result was found low in this study too (α=0.61). The Turkish version's MS-TAQ Cronbach's alpha values are similar to those of the original version. In addition, MS-TAQ's validity was confirmed in a study by Pouryusef (2012) in Iran, and its reliability was approved with Cronbach's alpha of 0.87 (22) . 
